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TCS PDR PART 2 (DAY 1)
AGENDA

0830 - 0845 OPENING REMARKS
0845 - 0900 PROCESS REVIEW
0900 - 0915 SUBSYSTEM PRELIMINARY DESIGN & IMPLEMENTATION
0915 - 0945 SYSTEM INTEGRATION AND TEST
0945 - 1200 AV COMMUNICATIONS SUBSYSTEM
1200 - 1230 WORKING LUNCH
1230 - 1300 AV COMMUNICATIONS SUBSYSTEM (CONT’D)
1300 - 1445 REAL-TIME SUBSYSTEM
1445 - 1500 PAYLOAD SUBSYSTEM
1500 - 1630 OPERATOR STATION SUBSYSTEM
1630 - 1700 COMMUNICATIONS SUBSYSTEM
1700 - 1800 CONFIGURATION DEPENDENT SUBSYSTEMS
1800 - 1830 ACTION ITEM REVIEW 
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0830 - 0845 OPENING REMARKS
0845 - 0900 SOFTWARE CSCI / CSC  PRELIMINARY DESIGN 
0900 - 0930 PDCM CSCIs / CSCs
0930 - 1000 ODCM CSCIs / CSCs
1000 - 1045 RTP CSCI / CSCs
1045 - 1130 DATA SERVER CSCI / CSCs
1130 - 1200 DII CSCI / CSCs
1200 - 1230 WORKING LUNCH
1230 - 1315 ROUTE AND PAYLOAD PLANNER CSCI / CSCs
1315 - 1545 COMMON AV SOFTWARE CSCI / CSCs
1545 - 1600 FAULT DETECTION/LOCALIZATION - SYSTEM DIAGNOSTIC CSCI / CSCs
1600 - 1615 AV DIAGNOSTIC CSCI / CSCs
1615 - 1715 ACTION ITEM REVIEW
1715 - 1730 CLOSING REMARKS

TCS PDR PART 2 (DAY 2)
AGENDA
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0830 - 0845 OPENING REMARKS CAPT WITTE / LISA COLUZZI
0845 - 0900 PROCESS REVIEW STEVE DANIEL
0900 - 0915 SUBSYSTEM PRELIMINARY DESIGN & DAN MALLOY
0915 - 0945 SYSTEM INTEGRATION AND TEST AL NUSS
0945 - 1000 AV COMMUNICATIONS SUBSYSTEM DAN MALLOY
1000 - 1030 C-BAND LOS ANTENNA PAUL WORLEY
1030 - 1100 INTEGRATED DATA TERMINAL DARREL WEBB
1100 - 1115 Ku-BAND SATCOM ANTENNA GEORGE S GHOSN
1115 - 1130 Ku-BAND DOWNSIZED LMA STEVE HUSSMAN
1130 - 1200 PREDATOR DCM GENERAL ATOMICS
1200 - 1230 WORKING LUNCH
1230 - 1300 OUTRIDER DCM ALLIANT TECHSYSTEMS
1300 - 1315 REAL-TIME SUBSYSTEM DAN MALLOY
1315 - 1330 REAL-TIME COMPUTER MIKE HENTHORNE
1330 - 1400 MANUAL CONTROLS SAM PETERS
1400 - 1430 AIR VEHICLE STANDARD INTERFACE STEVE OWEN
1430 - 1445 DATA SERVER COMPUTER MIKE HENTHORNE
1445 - 1500 PAYLOAD SUBSYSTEM DAN MALLOY

SAR SUBSYSTEM
FUTURE PYLD SUBSYSTEM

1500 - 1515 OPERATOR STATION SUBSYSTEM DAN MALLOY
NON-REAL TIME COMPUTER

1515 - 1545 CHS II MIKE HENTHORNE
1545 - 1615 TAC-4 MIKE HENTHORNE
1615 - 1630 VIDEO SUPPORT MIKE HENTHORNE
1630 - 1700 COMMUNICATIONS SUBSYSTEM DAN MALLOY

C4I SUPPORT EQUIPMENT PETER BLOCKER
EXTERNAL STORAGE PETER BLOCKER
INTERCOM EQUIPMENT PETER BLOCKER
EXCOM EQUIPMENT PETER BLOCKER

1700 - 1800 CONFIGURATION DEPENDENT SUBSYSTEMS DAN MALLOY
TACTICAL OPERATIONS CENTER MIKE HENTHORNE
LAND-BASED SHELTERIZED MIKE HENTHORNE
SEA-BASED MIKE HENTHORNE
POWER DISTRIBUTION SUBSYSTEM RICK ADKINS
POWER DISTRIBUTION RICK ADKINS
UPS RICK ADKINS

1800 - 1830 ACTION ITEM REVIEW BILL KATZ

TCS PDR PART 2 (DAY 1)
DETAILED AGENDA
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TCS PDR PART 2 (DAY 2)
DETAILED AGENDA

0830 - 0845 OPENING REMARKS STEVE DANIEL
0845 - 0900 SOFTWARE CSCI / CSC  PRELIMINARY DESIGN BILL SULLIVAN
0900 - 0930 PDCM CSCIs GENERAL ATOMICS - ASI
0930 - 1000 ODCM CSCIs ALLIANT TECHSYSTEMS
1000 - 1045 RTP CSCI ADAM HEY

ANTENNA CONTROL CSC
AVSI I/F CONVERSION CSC
RTP MAIN CSC
RTP DS CSC
MANUAL CONTROLS CSC

1045 - 1130 DATA SERVER CSCI DAVE GRIZZARD
DS API CSC
RADE CSC
I/F DRIVER CSC
DS CSC

1130 - 1200 DII CSCI MIKE FUGATE
1200 - 1230 WORKING LUNCH
1230 - 1315 ROUTE AND PAYLOAD PLANNER CSCI BILL AUMACK
1315 - 1545 COMMON AV SOFTWARE CSCI BILL SULLIVAN

TCS MAIN CSC
AV FLIGHT MONITOR CSC
AV FLIGHT MONITOR EXTENDED CSC
EO/IR/IMAGERY VIEWER CSC
IMAGERY PROCESSING & DATA 
EXTRACTION CSC
EO/IR PAYLOAD CONTROL CSC
AV CONTROL CSC
DATALINK MANAGEMENT & CONTROL 
CSC
TACTICAL MESSAGES CSC
SYSTEM SETUP CSC
GRAPHIC ENGINE CSC
TRAINING CSC
LAUNCH & RECOVERY CSC
MISC:  TOOLS & UTILITIES CSC

1545 - 1600
FAULT DETECTION/LOCALIZATION - SYSTEM 
DIAGNOSTIC CSCI BILL SULLIVAN

1600 - 1615 AV DIAGNOSTIC CSCI BILL SULLIVAN
1615 - 1715 ACTION ITEM REVIEW BILL KATZ
1715 - 1730 CLOSING REMARKS CAPT WITTE/LISA COLUZZI
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SUBSYSTEM HWCI DESIGNS & CSCI DESIGNS
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RELATIONSHIP TO SRR, IPRs

• In-Process Reviews (IPRs) have been routinely conducted - 6 IPRs have been held to
date.  This PDR is a formal in depth review, but is a follow-on to these IPRs.

• IPRs collectively represent the System Design Review (SDR) found in MIL-STD-
1521B- the level of detail has been tailored to fit the schedule and program engineering
methodologies.

• System Requirements Review was conducted in September 1997 - format was based
upon tailored MIL-STD-1521 and EIA IS- 632.  See  Formal Report distributed under
NSWCDD ltr Ser 8800-K05

• Preliminary Design Review (PDR) for this program will also be based upon a tailored
MIL-STD-1521, and use guidance from EIA IS-632 and IEEE-1220-1994.

SUBSYSTEM DEFINITION, DESIGN, & DEVELOPMENT

DETAIL
DESIGN

PRELIMINARY
DESIGN

FABRICATING,
ASSEMBLY, INTEGRATION,

TEST

SYSTEM
DEFINITION

LRIP

CUSTOMER
SUPPORT

SRR, IPR-6 PDR CDR PCA, FCA OT&E
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REVIEW FOCUS
•  System RQMTS
•  RQMTS Allocation
•  RQMTS Traceability
•  System Top Level Design
•  System Inputs / Outputs
•  Subsystem Identification

• Hardware Design Overview
• Equipment Layout Drawings
• Environment Control
• Electromagnetic Compatibility
• Power Distribution & Grounding
• Packaging
• Weight Data
• Description of COTS &

Documentation

• Software Design
• CSCI Structure
• Operational Flow
• HCI
• Description of COTS & GOTS
• Documentation
• Development Tools (Present &

Future)
• TCS/MUSE Integration Plans

AV

TCS
Data Link
Terminals

Antenna
Contro l & Status

PYLDADT
NITF F iles

Tactical Comms.

 Geopositioning

•Platform Attitude
   & Motion
   Reference Data
•  Precision L ocation

•   Ex ternal Tasking
•  Cuing
•  Track Mgt
•  Situational Aw areness
•  Target ing
•Tact ical Messages

•  Imagery  E xploitation
•  Dissemination
•  Level 1 Input

Voice Comms

Analog  Imagery

Command/Control

Telemetry

Video

SAR Data

Power

Other TCS,  MUSE

Operato r

Msn Plans,
AV & Pyld
Cmds,

Status Msgs,
Imagery

TCS CORE

TCS
NRT - Functions
•  Flight Rou te Planning
•  Flight Rou te A nalysis
•  Mission Monitoring
•  NRT A V Ctrl
•  NRT Payload Ctrl
•  Pay load Imagery Disp lay
•  Video/Imagery  Processing
•  MMI/H CI

• AV Icon Display
• Map Display

•  JBS/GBS I/F
•  Data Server
•  Service C4I I/F

TCS
RT - Functions

•  Interface AV to TCS
    Core
•  Data Link I/Fs

• C-Band I/F
• SAR I/F
• Direct SAT CO M I/F

•  An tenna Control
•  Video/Imagery  Processing
•  RT AV  Ctrl
•  RT Pyld Ctrl
•  Service C4I  I/F

AV RT
Functions Service Specific

Interface Functions
“GEO Posit ioning”

SAR
Process ing

Service Specific
Interface Functions

“Imagery”

Service SpecificInterface Functions
“Tactical Comms”

Imagery &Exp loitation SupportData

S
A

R
 IM

A
G

E
R

Y

Navigational /
Antenna Stab Data

Tact ical Text
Messages

Launch & Recovery
Functions

Status In fo, AV  CtrlCMDS

T
E

L
E

M
E

T
R

Y
 D

A
T

A
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IM
A

G
E

R
Y

   
   

   
   

   
   

   
 C

2

A
V

/P
A

Y
L

O
A

D

•  Data Link Mgt/ I/F
•  RT AV Ctrl
•  RT Pyld Ctrl

TCS

LOS

DL

SATCOM

DL

• HWCIs

• OPERATOR

• CSCIs

U
I

M

RTP
Air Vehicle

Specific
Components

Data
Server

Applica tion

Applica tion

Applica tion

Applica tion

(CP U)

Real Time Functions

Non-Real Time Functions

(CP U) (CP U)CPU(s)

(CP U)

General
I/F

C4I  Specific
I/F

HWCI
INT EGRAT ED

DATALINK T ERMINAL

HWCI
Ku DAT ALINK

T ERMINAL

HWCI
DAT AL INK
TERM IN AL

HWCI
PREDAT OR DAT AL INK

CONT ROL  MO DULE

HWCI
OUT RIDER DATALINK
CONT ROL  MO DULE

HWCI
PIONEER DAT ALINK
CONT ROL  MO DULE

HWCI
DAT AL INK
CONT ROL
MODUL E

HWCI
LOS

ANT ENNA
ASSEM BLY

HWCI
Ku

ANT ENNA
ASSEM BLY

CSCI
DAT AL INK
CONT ROL
MODUL E

AV
COM MUNICAT IO NS

SUBSYST EM

HWCI
INT EGRIT Y BEACON
L ANDING SYST EM

HWCI
UAV COMM ON AUT OMAT ED

RECOVERY SYST EM

LAUNCH & RECOVERY
SUBSYST EM

HWCI
REAL T IME

CO MPUT ER

HWCI
M ANU AL

CO NT ROLS

CSCI
REAL T IME

PROC ESSES (RT P)

CSCI
T CS DAT A
SERVER

REAL -T IME
SUBSYST EM

HWCI
SAR PROCESSOR

HWCI
DIGIT AL  LINEAR

T APE DRIVE

HWCI
REDUNDANT  ARRAY

OF  INEXPENSIVE DISKS

CSCI
SAR

SAR
SUB-SUBSYST EM

EO/IR
SUB-SUBSYST EM

PAYL OAD
SUBSYST EM

HWCI
NON-REAL T IME

COM PUT ER

CSC I
TCS CO RE

FUNCT IONALIT Y

HWCI
VIDEO SUPPORT

CSC I
TCS M ISSIO N

PL ANNER

HWCI
VCR

CSC I
DII/COE

HWCI
OPERAT OR

OUT PUT

CSC I
USER

INTERF ACE
MANAG ER

HWCI
OPERAT OR

INPUT

CSC I
C4I

INTERF ACES

O PERATO R STAT ION
SUBSYST EM

HWCI
EXT ERNAL
STO RAGE

HWCI
PRINTER

HWCI
INT ERCO MM
EQUIPMENT

HWCI
C4I SUPPORT
EQUIPMENT

HWCI
COM MUNICATIONS

EQUIPMENT

CO MM UNICAT IONS
SUBSYST EM

HWCI
UNINT ERRUPT IBLE
POWER SUPPL Y

HWCI
POWER

DISTRIBUT ION

POWER
DIST RIBUTIO N
SUBSYST EM

T ACT ICAL CO NT ROL SYSTEM

• INTEGRATION & TEST

• LOGISTICS

• Operators Manuals
• Technical Manuals
• Maintenance Manuals

• Logistic Support Analysis
• System Maintenance Concept
• Life-Cycle Cost Analysis
• Design Reliability
• Design Maintainability
• Technical Manual Plans
• Training Plans

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

PDU

Network
Interface

Video
SwitchVCR

VCR

Scan C onver ter

Enco de r

Deco de r

VDA
In terco m Pow er Sup p ly

Interco m I/F

UPS

PDU

UPS

Fiber Mod em

Blank
Panel

DCM

UPS

DCM

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

PDU

Blank
Plate

Controller

TxRx

Swtc. Mix

Controller

TxRx

Controller

TxRx

UPS

• Test Process
• SW Integration Plans

• Test Tools
• System Integration & Testing
• Demo Plans/Objectives
• DT/OT
• Implementation Plans
• Risks/Mitigation Plans
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SYSTEMS ENGINEERING

THREATS

OPERATIONAL
SCENARIOS

MOEs

RQRD 
CAPABILITIES

EXISTING
SYS. SHORTFALLS

DISTRIBUTION

SUPPORT

TRAINING

DISPOSAL

UTILIZATION
ENVIRONMENT

PLATFORM

EXTERNAL
SYSTEMS

OPERATIONS

DEVELOPMENT

MANUFACTURING

VERIFICATION

LOGISTICS

NATURAL

INDUCED

COMPONENTS

SUBSYSTEMS

SYSTEM

RQMTS VIEWS

FUNCTIONAL
ARCHITECTURE

PHYSICAL
ARCHITECTURE

SYSTEM
ARCHITECTURE

OPERATIONAL
VIEW

PHYSICAL
VIEW

PERFORMANCE
RQMTS

FUNCTIONAL
RQMTS

EXTERNAL
INTERFACES

SYSTEM/
SUBSYSTEM

COMPONENTS

OUTPUT:
PRODUCT &

PROCESS
DATA

PACKAGE

FUNCTIONAL
VIEW

INTERNAL
INTERFACES

SYSTEM
ELEMENTS

HARDWARE
SOFTWARE
PERSONNEL
FACILITIES

DATA SERVICES
TECHNIQUES

PROBLEM SPACE SOLUTION SPACE

ALLOCATIONS

ALLOCATIONS

ALLOCATIONS

SPECIFICATION
TREE
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INCREMENTAL, EVOLUTIONARY,
CONCURRENT, SPIRAL ENGINEERING

HARDWARE DEVELOPMENT EFFORTHW

BLK 0

SOFTWARE DEVELOPMENT EFFORT

SW BLD 1.0

SRS

SW BLD 1.1

SSS

IDDs

SW

SSDD

DRAFT

“SPIRAL”

VER 1.0

VER 1.0

“SPIRAL”

DRAFT VER 1.1

HWPS

DRAFT

DRAFT

“SPIRAL”

“SPIRAL”

VER 1.0

HW BLD 1.0 HW BLD 1.1

BLK 0

BLK 0

BLK 0

BLK 0

“SPIRAL”
DRAFT

“SPIRAL”

HW BLD 1.2

SW BLD 1.2
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REQUIREMENTS PROCESS
OPERATIONAL REQUIREMENTS FLOW MODEL

TCS Requirements Flow

Legend:

Other Data Flow

Rqmts
Documents

Proto-
type

TCS
System

Test & Demo 
Plan

T & E
Master Plan

SSS/SSDD

Design
Code

Unit Test

Hardware
Rqmts

(H/W Plans)

Software
Rqmts (SRS)

Design
Acquire/Fab

Test

Interpret
&

Elaborate

WARFIGHTER
FEEDBACK

New
RQMT
Process

MAE ORD

TUAV ORD

TCS ORD
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ORD IMPLEMENTATION BY
 ENGINEERING BUILD

OPEN RQMT

PARTIAL COMPLIANCE

FULL COMPLIANCE

13

27
39

49

119

20

33

45

41

2

90

63
39 33

2

EB1 EB2 EB3 EB4 BLOCK 0

123
  16  OBJECTIVE RQMTS

107  THRESHOLD RQMTS

123  TOTAL RQMTS
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IDD

 

IDD

 

TCS-TOC

 

TCS REQUIREMENTS
DOCUMENTATION MODEL

• TCS Hardware Performance Spec
• HW Perf. Rqmts for each HWCI
• Compatibility Rqmts
• Power Budgets, etc.

SQT

CSCI/
HWCI
I & T

SW
CSCI(s)
D,C,T 

CSCI(s)
SDD  

CSCI(s)
SRS 

• MAINTAINS TCS
SERVICE UNIQUE
HW CONCEPT

HW RQMTS
DRIVEN BY
SW DESIGN

• System/Subsystem Design Description
• Appendices for Each TCS Type
• IRS/IDDs for Each Interface

• System/Subsystem Specification
• Reflects ORD

TCS
SSS

TCS-SB 

TCS HW
PERF
SPEC

• TCS Hardware Design Description
• Appendices for Each TCS Type

TCS-SB
TCS-LS

TCS
HDD

HWCI(s)
D,F,T 

• Processes Shown
for Illustration Only

• Software Rqmt Spec
• SRS for each CSCI 

TCS-LS

TCS 
SSDD

TCS-TOC



2/10/98TCS PDR PART 2 - 2/2/98
13

.

Ta
c tic

a l C o ntro l Syst em

JPO  UAV

TRACEABILITY MODEL

IDDIRS

SYSTEM
INTEGRATION & TEST

PROCEDURES

CSCI(s)
SRS 

TCS HW
PERF
SPEC

TCS 
SSS

TUAV
ORD

MAE
ORD

TCS
ORD

FQT 
PROCEDURES 

HWCI(s)
TEST PROCEDURES

TCS 
SSDD

SYSTEM
QUALIFICATION  TEST

PROCEDURES

TEST &
 EVALUATION

MASTER 
PLAN

DEFINITION DEVELOPMENT TEST & DEMO FOR
BLOCK 0

DEMO PROCEDURES
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SSS RQMTS IMPLEMENTATION BY
ENGINEERING BUILD

EB1 EB2 EB3 EB4 BLOCK 0

30

300

241

66

327

178

274

212

85

297

200

74

560

11

0

50

100

150

200

250

300

350

400

450

500

550

600

EB1 EB2 EB3 EB4 BLOCK 0

OPEN RQMT

PARTIAL IMPL

FULL IMPL

OBJECTIVE
RQMTS571

Total
Rqmts

THRESHOLD
RQMTS

529


